To investigate the level of knowledge of Greek dentists in cardiopulmonary resuscitation (CPR) and of the use of the Automated External Defibrillator (AED) before and after participating in a European Resuscitation Council (ERC) CPR/AED course.
To investigate the level of knowledge of Greek dentists in cardiopulmonary resuscitation (CPR) and of the use of the Automated External Defibrillator (AED) before and after participating in a European Resuscitation Council (ERC) CPR/AED course.
Materials and methods:
A theoretical knowledge questionnaire consisting of multiple choice questions was completed by the participants at the beginning of the CPR/AED course. The participants were re-evaluated at the end of the course, while the evaluation procedure consisted of two distinct parts: a 10-min written test which preceded a simulated cardiac arrest scenario. Results:
The average performance of the participants in pre-course written test was satisfactory, while the dentists who had attended a CPR/AED course in the past achieved significantly higher initial performance in contrast to their colleagues (p=0.028). There was a statistically significant increase in post-course test score compared to pre-course test score (8.3±1.2 vs. 5.7±1.9, respectively; p<0.001). In addition, participation in a CPR/AED course had a positive effect on the participant's skills, as their performance was excellent at the end of the course.
Conclusions:
Dentists' resuscitation knowledge and skills were significantly improved after participating in ERC CPR/AED courses.
Introduction
Cardiac arrest is a major cause of death worldwide (1-3). In the United States (USA), the referring frequency of occurrence of out-of-hospital cardiac arrest (OHCA) in individuals aged between 50 and 79 is 1.9/1000 per year (2) . In Europe, the annual incidence of out-of-hospital cardiac arrest (OHCA) for all rhythms is 38 per 100,000 population, while the annual incidence of ventricular fibrillation (VF) arrest is 17 per 100,000 (3). On initial heart rhythm analysis, about 25-30% of OHCA victims have VF, but when the rhythm is recorded, soon after collapse, the incidence can be as high as 59-65% (4, 5) . For every minute that defibrillation is delayed, survival from witnessed VF decreases by 10-12%, while survival to hospital discharge can be as high as 75%, if defibrillation is performed within 3 min of collapse (6) (7) (8) .
In a British study, cardiac arrest was extremely rare in dental practice with an incidence of 0.002 cases per dentist per year (9) , while in Germany, it was estimated that one sudden cardiac arrest occurs per 638,960 patients in dental practice (10) . Considering however that dentists today treat a growing number providers, nominated by the course faculty as having instructor potential, who have successfully completed the CPR/AED instructor course and have achieved instructor status after being successfully monitored as instructor candidates for a minimum of two CPR/AED courses. The participants were formally evaluated at the end of the course, while the evaluation procedure consisted of two distinct parts: a 10-min written test (Appendix) which preceded a simulated cardiac arrest scenario.
The testing scenario
After a 2 min introduction by two instructors, the trainee took the role of the rescuer and had to recognize cardiac arrest and effectively provide CPR according to the CPR/AED algorithm. The scenario given to each participant was a patient, found unconscious, who required the use of an AED in a public place. The initial cardiac rhythm when the AED was attached was VF (13) . The same scenario was used for each participant, who was then asked to perform the CPR/AED algorithm in real time (defibrillation-2 min CPR-defibrillation), until professional care arrived. The instructors used the usual skills testing sheet criteria to determine if the trainee has demonstrated each step of the skill correctly and to record the student's results. Each parameter in the checked list was considered to be completed successfully, only if both of the instructors agreed. An appropriate performance in this simulated scenario is required to get the "pass" grade. Any mistakes during the scenario testing led to "retest" grade and re-examination of the candidate. Repetition of these mistakes resulted in failure to complete the course.
Statistical Analysis
Data are expressed as mean ± 1 standard deviation (S.D.) for continuous variables and as frequency (percentage %) for categorical data. The normality of the distributions was assessed with Kolmogorov-Smirnov test and graphical methods. Comparisons of continuous variables were performed using Student's t-test and Mann-Whitney's U, non-parametric test, as appropriate. Categorical data were compared by the χ2-test, or Fisher's exact test, as required. Pearson's correlation coefficient and Spearman's rho were calculated in order to examine linear relationships between variables. All tests were two-sided. Differences were considered as statistically significant if the null hypothesis could be rejected with >95% confidence (p<0.05).
of elderly patients and patients suffering from serious illnesses, they may need to be competent in performing high quality cardiopulmonary resuscitation (CPR). The aim of our study was to investigate the level of knowledge of Greek dentists in cardiopulmonary resuscitation (CPR) and the use of the Automated External Defibrillator (AED) before and after participating in a European Resuscitation Council (ERC) CPR/ AED course.
Methods
The study was conducted in Athens, Greece, recruiting dentists who had applied on their own will for CPR/ AED training at the Hellenic Society of CPR. Participants were all individuals aged >25 years, while participation to the study was voluntary with participants giving informed consent.
Questionnaire
A questionnaire consisting of multiple choice questions was used in our study. This questionnaire has been described elsewhere and has been used previously (11) . The questionnaire consisted of two parts, i.e. demographics and 10 multiple choice theoretical knowledge questions with only one correct answer that surveyed familiarity with the 2010 ERC CPR/ AED guidelines (Appendix). Each of the questions of the course test surveying theoretical knowledge was followed by four possible answers, one of which was correct. One point was allocated to any correct answer with no negative marking; therefore, the total maximum score was 10. The test was scored in order to ensure a uniform theoretical knowledge among the participants of the study, while competency was arbitrarily set and was indicated when the candidate answered correctly at least eight questions (80%).
CPR/AED Course format
During the study period, three ERC CPR/AED courses with dentists were organized as previously described (11) . The ratio of instructor to candidates was 1:6, with at least one manikin and one AED for each group of six candidates (12) . The manikin used was 'Little Anne' (Laerdal Medical Corporation, NY, USA). The AED used was the Zoll AED plus-Trainer with self-adhesive defibrillation pads. An AED connector that simulates different cardiac arrest rhythms was also used for training purposes. The instructor group comprised of ERC-certified CPR/ AED instructors, while all dentists were instructed by the same group to ensure uniform training, as previously described (13) . All instructors were certified
Results
Of the 74 dentists who were initially invited, all (100%) were recruited in our study. The demographic characteristics of the respondents are shown in Table 1 Table 2) . Practical evaluation In cardiac arrest scenario, most dentists' performance was excellent and achieved a "pass" grade. Eleven (14.9%) dentists who did not call for help and 7 (9.4%) who did not provide effective chest compressions completed the course after successful re-examination (Table 3) .
Discussion
Although cardiac arrest in the dental practice is rare, dentists should be competent in providing CPR and use the AED. Indeed, increasing evidence suggest that the ability of the dentist to initiate primary management is the key to minimizing morbidity and mortality (9, 14) . The most important finding of our study, which is the first one conducted in Greece aiming at evaluating the knowledge of Greek dentists in CPR/AED, was that they lack the knowledge needed in order to be able to provide early high quality CPR and use the AED. According to the Resuscitation Council of the United Kingdom (UK), all dentists should undergo training in CPR and basic airway (15) . Although specific legislation has been enacted in our country in 2007 regarding the compulsory training of all health care professionals in CPR/AED and most of our participants reported that it is necessary for the dentist to be certified in CPR/AED, only 46.6% of them were trained in CPR/AED in the past. However, health authorities must implement this legislation as soon as possible. In UK, dental students participate in a similar course at least once during their study period (16) , while in USA, training in medical emergency is obligatory in 41 out of 43 Schools of Dentistry. Specifically, in 22 (51%) of 43 Schools of Dentistry, education in medical emergencies is a distinct course, while in the remaining Schools it is incorporated in other courses (17) . In our study, most dentists stated that they have little confidence or that they do not have confidence at all in performing CPR which is consistent with literature (10, 18, 19) . This can be explained not only by the lack of training and awareness of current guidelines, but also, by the rapid deterioration of CPR/AED skills after the initial training. Various studies reported that about 88% of those who attend a CPR/AED course are not competent in providing effective CPR within a period of a year after the end of course (5, (20) (21) (22) . Despite the fact that both the knowledge and skills of the participants improved after attending the CPR/ AED course the majority of dentists reported that there is no AED available in their work place. This could be attributed to the fact that the vast majority of them work at the own private practice and the cost of an AED acts as a deterrent. At the same time, there is no national legislation that obliges the dentists to acquire an AED as well. Knowing that prompt defibrillation saves lives, we believe that it is unacceptable for a dentist not to have an AED among his/her resuscitation equipment and specific legislation should be enacted and implemented as soon as possible towards to this purpose. In the same spirit, the Resuscitation Council of UK specifies that a dental office should include an AED in its basic equipment, while in USA only in some states the dental offices are obliged to include an AED in their equipment by law (23). 
Limitations
One limitation of this study is the limited study size. In addition, the environment of a cardiac arrest scenario is controlled and use of the same questionnaire over time might have artificially increased overall CPR success; in a "real-life" cardiac arrest many factors could complicate the process of resuscitation and some lay rescuers might panic easily, with unpredicted outcomes on victims' survival rates (5, 12) . Finally our study examined the short-term skill and knowledge retention of the participants and long-term deterioration is unknown.
Conclusion
Dentists' resuscitation knowledge and skills were significantly improved after participating in a ERC CPR/AED course. The implementation of the existing legislation regarding the compulsory training of all health care professionals in CPR/AED is mandatory.
